Interactions between the flavonoid biochanin A and P-glycoprotein substrates in rats: in vitro and in vivo.
The purpose of this study was to investigate the in vitro and in vivo interactions between flavonoids and P-glycoprotein (P-gp) substrates. The inhibitory effects of flavonoids on P-gp were determined by accumulation studies in P-gp-overexpressing MCF-7/ADR cells using daunomycin (DNM) as a model substrate. Morin, phloretin, biochanin A, chalcone, and silymarin significantly increased DNM accumulation by greater than 2.5-fold, suggesting they are P-gp inhibitors. To explore potential in vivo interactions of flavonoids with P-gp, the effect of biochanin A on the pharmacokinetics of the P-gp substrates doxorubicin, cyclosporine A, and paclitaxel was investigated. In contrast to the in vitro results, intraperitoneal or oral administration of biochanin A did not significantly change the pharmacokinetics of doxorubicin and cyclosporine A. Moderate interaction was observed between biochanin A and paclitaxel, resulting in lower AUC values after both i.v. and oral administration of paclitaxel. The disconnect between the in vitro and in vivo data suggests that P-gp interactions mediated by biochanin A may be limited due to its poor bioavailability and rapid clearance. It is also possible that other transporters or metabolizing enzymes are more important in the in vivo disposition of doxorubicin, cyclosporine A, and paclitaxel than P-gp.